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Comparison of cloud fraction derived with 
whole skycamera (skyview) 
to MODIS cloud products 
Flow Chart of Skyview cloud mask 
MODIS 
Cloud 
Fraction 
Skyview 
Camera 
MODIS cloud fractions 
(left panels), photo taken 
with skyview (middle 
panels), and derived 
cloud mask from picture 
captured with skyview 
(right panels). Cloud 
fractions are described 
on upper right side. The 
photos and cloud 
fraction ﬁgures are 
displayed with north at 
the top as are seen from 
space to be coincident 
with MODIS pictures.  
Pyranometer, Skyview & MODIS cloud fraction, and Lidar data toward skycamera cloud mask 
A: Observed downward total ﬂux and 
diﬀused ﬂux with pyranometer and 
pyrheliometer during April at the 
Sendai site. B: Cloud fraction derived 
from skyview camera data at the 
Sendai site (black cross with line), and 
L2 cloud fraction of MODIS product, 
where circles and crosses without line 
indicate the averaged cloud fractions 
with a radius of 0.04 0.08 0.2 0.3 
and 0.4 around the Sendai 
site. The numbers with comments and 
ovals in the picture correspond to the 
ﬁgure number in Plate 1 except (b), 
and the blue ovals and comments 
indicate that the MODIS averages are 
under estimated, and the orange ovals 
and comments indicated that the 
MODIS averages are overestimated. 
The green comment and triangles are 
estimated cloud fractions discarding 
thin cloud with our skyview algorithm. 
C: Vertical distribution of attenuated 
backscatter coeﬃcient at a wavelength 
of 532 nm with Lidar at the Sendai site. 
Red boxes indicate the existence of 
cirrus layer detected with Lidar 
observation.  
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Root Mean Square Errors derived from the diﬀerences between the cloud  
fractions of MODIS and the skyview, where several cloud conditions were selected  
to compare. ‘MODIS radius’ indicates the 0.04 0.08 0.2 0.3 and 0.4 average  
of cloud fractions.  
Summary of Skycamera & MODIS cloud fraction 
We compared the MODIS cloud fractions with ones derived from the skyview 
images taken at the Sendai site, where the pictures were taken at the almost same 
time when the Terra satellite passing over the Sendai site. We conﬁrmed that when 
the optically thin cirrus clouds and/or low-level thin clouds lying above the site, the 
MODIS cannot often detect thin clouds, while our algorithm can detect thin clouds 
which agree with the eye checked cloud cover from the skyview images. We 
suppose it is needed to deﬁne the consistent threshold for thin clouds detection 
with both MODIS and the skyview to compare cirrus and low-level thin clouds 
between two kinds of cloud fraction, because MODIS cloud mask works well only for 
the clouds optically thicker than 0.4, although the skyview can detect thinner clouds 
than MODIS. Furthermore in case that there are broken clouds scattered with 
suﬃcient homogeneity, generally the cloud fraction observed at the site can better 
represent the area with a radius of 6 km, however this depends on the 
homogeneities around the site. Therefore for more accurate validation, the 
subsidiary whole sky pictures taken at the adjacent sites encircle the main 
observatory with a radius of about 5 ~ 7 km around can be very helpful to recognize 
the homogeneities around the site.  
Cloud Optical Properties 
with i-Skyradiometer 
Main part of Algorithm (LUT) 
POM-02 Near IR channel 
Re-analysis data 
ch.9 – ch.10 (Table A) ch.10 – ch.11 (Table B) ch.9 – ch.10 (Table C) + 
Reﬀ & COT 
Optical Thickness Eﬀective Radius threshold 
not included now 
Re Re
Relationship between 
Transmittance and Cloud Optical Thickness 
Re=4 
Re=40 
Calculated ratio of transmittance as a function of cloud optical thickness 
Calculated transmittance ratio as a function of cloud eﬀective radius 
Relationship between 
Transmittance and Cloud Eﬀective Radius 
Relationship between 
Transmittance and Cloud Eﬀective Radius 
(Tiny Particles) 
The larger particle with a radius of 4 m would be retrieved 
36
The calibration constants (F0) used in this 
analysis may be so old that the data did not 
match well with calculated LUTs. 
And also we assume the surface to be ocean. 
This can cause large error. 
We need to check data and calibration constants. 
And also need to test the LUTs used this analysis. 
Fukue Isle. 
Background 
We can estimate the shortwave radiative ﬂuxes on the ground using the data obtained 
from satellites, and their results are thought to become better. However, we cannot 
validate them by comparison with the data taken at observatories on the ground. This 
fact depends on the inconsistency of the resolutions of time and space, and moreover 
the optical parameters of clouds cannot be easily measured on the ground. 
In this study, we examined how much consistency can be seen in the cloud amount 
between space-borne and ground-borne observation by comparing the cloud amount 
from MODIS products with the skyview camera derived values. 
Methods 
We ﬁrst developed an algorithm to retrieve cloud amount from observations on the 
ground. The pictures taken by the Skyview camera at the ground observatory, which 
were in the scene of MODIS products, were used to estimate the cloud amount. Then 
we developed the algorithm to derive the cloud optical parameters with the i-
skyradiometer which has cloud channels. The data obtained with the i-skyradiometer 
were converted into the cloud optical parameters referring to the look-up table 
calculated with the radiative transfer code, rstar. 
Results 
Regarding the cloud amount, we conﬁrmed that when the optically thin cirrus clouds 
and/or low-level thin clouds lying above the site, the MODIS cannot often detect thin 
clouds, although the MODIS cloud mask works well only for the clouds optically thicker 
than 0.4. And also the existence of the broken cloud yields large uncertainties in MODIS 
retrievals. Furthermore in case that there are broken clouds scattered with suﬃcient 
homogeneity, generally the cloud fraction observed at the site can better represent the 
area with a radius of 6 km, however this depends on the homogeneities around the site. 
Next we adopt the algorithm for the i-skyradiometer, then we could take the cloud optical 
parameters, which may still have several diﬃculties. 
Conclusions 
In this study, we aimed to ﬁnd how to validate the cloud optical parameters derived from 
the satellite observations. The diﬀerent scale of observed area between by the satellites 
and the ground observations cause several diﬃculties, although we can make better 
estimation under suitable condition. For precise evaluation of energy budget, we need 
more eﬀort and collaboration under the skynet system. 
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